Bezoars are concretions or hard masses of foreign matter that are found in the gastrointestinal tract. Recent reports have demonstrated the efficacy of Coca-Cola administration for the dissolution of phytobezors. Here we report on a 73-year-old man with a very large gastric persimmon diospyrobezoar, and this caused small intestinal obstruction after partial dissolution with oral and injected Coca-Cola.
INTRODUCTION
Bezoars are concretions or hard masses of foreign matter that are found in the gastrointestinal tract. They usually occur in patients who have undergone gastric surgery and have delayed gastric emptying 1) . Diospyrobezoar is a type of phytobezoar that is caused by persimmons and it is considered to be harder than other types of phytobezoars. Phytobezoars are often resistant to drug treatment and hence, they are usually removed endoscopically or surgically 2, 3) . The efficacy of administering Coca-Cola for the dissolution of phytobezoars was recently reported [4] [5] [6] [7] [8] . This nonsurgical approach has been considered safe and effective with minimal complications. However, we report here on the first case of phytobezoars that resulted in small intestinal obstruction after partial dissolution with oral and injected Coca-Cola. This case illustrates a potential danger with using Coca-Cola to digest a gastric phytobezoar and it emphasizes the need for careful patient follow-up.
CASE REPORT
A 73-year-old man was referred to our hospital with epigastric pain. He had a history of the hypereosinophilic syndrome for 8 months. His routine blood test 8 months previously showed a white blood cell count of 25,060/mm 3 (eosinophils: 61.2%). After taking prednisolone 40 mg on alternative days, the white blood cell count was much improved to 11,400/mm 3 (eosinophils: 15%). However, the patient developed epigastric pain. Esophagogastroduodenoscopy (EGD) revealed a very large round hard bezoar with an irregular surface in the stomach (Figure 1 ). An initial attempt at endoscopic extraction failed to remove the mass due to the size and hardness of the bezoar. We decided to attempt administering two cans (500 mL) of 'Coca-Cola' (Coca-Cola Co., Seoul, South Korea) every 6 hours according to the method described elsewhere 6) . Four days later, EGD demonstrated that the bezoar was much softened and it was smaller than previously noted. We performed direct endoscopic injection of Coca-Cola into the bezoar. Eight days passed, but bezoar was still in the stomach. Endoscopic injection of Coca-Cola was tried again, and finally the bezoar broke into three pieces. Fifteen days later, the bezoar dissolved ( Figure 2 ) and the epigastric pain resolved. The patient was then lost to follow up. However, 1 month later, he visited the emergency room for abdominal pain with vomiting. On physical examination, a vague abdominal mass just to the right of the umbilicus was noted. The abdomen was tender to direct palpation and it was without rebound tenderness. The bowel sounds were increased. The plain abdominal radiograph showed dilated loops of small intestine with multiple air-fluid levels, which was compatible with obstruction of the small intestine (Figure 3) . The subsequent abdominal ultrasound exam showed about a 3.7 cm sized echogenic intraluminal lesion with posterior acoustic shadowing in a dilated small bowel loop with fluid filled dilatation at the right paraumbilical area (Figure 4) . The patient was taken to surgery. The intraoperative findings revealed small bowel obstruction that was caused by the bezoar. The patient underwent enterotomy and removal of the bezoar; this was followed by primary closure. Three pieces of bezoars were identified and they were composed of persimmons ( Figure 5 ).
DISCUSSION
Several non-surgical methods have been proposed for the treatment of bezoars, and these include a liquid diet, sodium bicarbonate powder, enzymatic digestion with various agents and endoscopic fragmentation. A number of endoscopic techniques for the management of phytobezoars have been described, including fragmentation with biopsy forceps, polypectomy snares, electrosurgical knives and electrohydraulic lithotripsy.
The efficacy of an oral intake and/or endoscopic injection of Coca-Cola and nasogastric lavage with Coca-Cola for the dissolution of diospyrobezoar have been reported 5, 6) . Ladas et al. 4) reported on five consecutive patients with large gastric bezoars. They were treated with 3 L of Coca-Cola nasogastric lavage over a 12 hour period. Kato et al. 5) reported on a 52-year-old woman who received oral antidepressants. She was treated with 3 L of 'Coca-Cola light' through a 16 F nasogastric tube over a 12 hour period. Chung et al. 6) suggested that drinking two cans (500 mL) of 'Coca-Cola light' every 6 hours and endoscopic injection of Coca-Cola were safe and effective. In addition, Lee et al. 7) treated two patients with phytobezoars by having them drink 700～800 mL of 'Coca-Cola' daily. In all the above cases, complete phytobezoar dissolution was achieved by dissolution therapy with Coca-Cola. The mechanism by which Coca-Cola causes dissolution is still unknown. It has been suggested that the NaHCO3 contained in Coca-Cola has a mucolytic effect 9) . Furthermore, penetration of CO2 bubbles into the surface of the bezoars is thought to digest the fibers of concretion 4) . The combined action of NaHCO3 and CO2, as well as other unidentified agents in the Coca-Cola, can dissolve bezoars. There have been no side effects reported with this procedure or with using the sugar-free product. Because Coca-Cola is easy to obtain and use, as well as being inexpensive and convenient, it has been accepted as a new method for the management of gastric bezoars.
The occurrence of small intestinal obstruction with a bezoar is usually due to migration of a gastric bezoar 10, 11) . However, obstruction in the small bowel caused by primary bezoars might be associated with underlying diseases such as diverticulum, stricture or tumor [12] [13] [14] . In one report, partial enzymatic dissolution of a gastric bezoar caused subsequent small bowel obstruction in a 59-yr-old man. The patient underwent 80% gastrectomy with a Billroth II procedure without vagotomy 15) . In another case, a 66-year-old woman had a sudden onset of small-bowel obstruction during enzymatic treatment for a gastric persimmon bezoar 16) . In summary, we reported here on a case of small intestinal obstruction after partial dissolution of a bezoar with performing oral and injected Coca-Cola therapy. While it is apparent from the previous reports that Coca-Cola was safe and effective for the dissolution of phytobezoars, the possibility of subsequent partial or complete small bowel obstruction must be kept in mind so that this potentially catastrophic complication can be more expeditiously managed.
